Abstract
Methods

The research conforms to the Guide for the Care and Use of Laboratory Animals published by the US National Institutes of Health (NIH publication no. 85-23; revised 1996).
Cultures of neonatal rat ventricular myocytes
NRVM cultures were prepared as previously described [21] . In brief, ventricles from 1-2-day-old Sprague-Dawley rats were dissociated enzymatically at room temperature, using the protease RDB ( 
Recording of extracellular electrograms using the micro-electrode-array data acquisition system
We measured microscopic electrical propagation in the cultures by recording unipolar electrograms from NRVM plated on MEAs (Multi Channel Systems, Reutlingen, Germany) as previously described [21, 22] 
Protein expression analysis by Western blot
Western blot analysis of Cx43 protein expression was performed as described previously [22] .
Monoclonal anti-Cx43 antibodies recognizing total-Cx43 (Chemicon International) or monoclonal anti-Cx43 antibodies recognizing non-phosphorylated-Cx43 (NP-Cx43) (Zymed Laboratories, San Francisco, CA, USA) were used. Cx43 band intensity was quantified by densitometry and normalized to actin (Chemicon International).
Determination of mRNA levels by reverse transcriptase-polymerase chain reaction (RT-PCR)
Total RNA was extracted from NRVM cultures using the EZ-RNA™ isolation kit (Biological Industries) according to the manufacture's protocol, and the RT reaction was conducted as described previously [23] , using specific primers ( (Fig. 1A) and by the summary of these experiments (Fig. 1B) Cultures that could not be paced throughout A representative control experiment in which pacing could not be maintained throughout the study period is shown in Figure 5A . In this experiment in a culture permitted to beat spontaneously for 24 hrs, conduction velocity remained unchanged throughout the 24-hr recording session. In contrast, in the presence of ET-1, conduction slowed markedly (Fig. 5B) . Because pacing had failed at 24 hrs in 84% of cultures exposed to ET-1 (Fig. 3) , we used a previously described method [22] 
Next, we used this equation to determine whether the noncapturing ET-1 cultures have different conduction velocities than the ET-1 responsive cultures. Figure 6D depicts the conduction velocities of 3 groups of cultures: control (paced at BCL ϭ 500 ms), ET-1 pacing-responsive (paced at BCL ϭ 500 ms) and ET-1 pacing-unresponsive cultures (rate corrected to BCL ϭ 500 ms). The unresponsive cultures (n ϭ 6) had a significantly (P Ͻ 0.001) lower conduction velocity than both the control group (n ϭ 5) and the responsive ET-1 group (n ϭ 4).
Gap junctional remodelling by ET-1 Western blot and immunofluorescence analyses of Cx43 Since gap junctions are important determinants of conduction velocity, we investigated the effects of ET-1 on Cx43 protein levels and expression, using Western blot analysis and quantitative confocal microscopy of Cx43 immunofluorescence staining, respectively. Figure 7A depicts different representative Western blots for total-Cx43 (upper blot), NP-Cx43 (middle blot) and actin (lower blot) in control and ET-1 (24 hrs) treated cultures. Please note that the 41 kD band appears in two different blots; the upper lane generated by the total-Cx43 antibody and the middle lane by the NPCx43 antibody. The total-Cx43 antibody recognized two bands (top panel): one major dense band at 44-46 kD that is the summation of the two phosphorylated isoforms, and another band at 41 kD that comprises the NP-Cx43 (middle panel). Figures 7B and C show the summary of densitometry analysis for total Cx43 and NP-Cx43, respectively, illustrating that exposure to ET-1 for 24 hrs
Fig. 4 Effects of ET-1 on activation and conduction velocity in paced NRVM cultures, determined by the micro-electrode-array (MEA) data acquisition system. (A) Representative activation maps serving as a visual representation of the activation sequence, recorded at baseline, 6 and 24 hrs in paced Control and ET-1-treated cultures. The intersections of the straight lines mark the location of the recording electrodes. The map activation time (the time duration between first and last activations) is represented
Discussion
In this study we tested the hypothesis that long-term (24 
The hypertrophic response to ET-1, gap junctional remodelling and their relationship to changes in conduction velocity
In the first stage of this study, we confirmed that in agreement with previous reports [6, 18] [26] [27] [28] was reported, and a similar relationship appears to hold for increased Cx43 expression [29] . Nevertheless, some studies showed no change in conduction velocity in the Cx43 heterozygous hearts [30] [31] [32] . As shown by Bursac et al. [33] 
